The origins of the back-mutation assay method: a personal recollection.
The back-mutation assay method for determining the mutagenicity of various treatments was first developed a little over 50 years ago and has been in continuous use ever since. Shortly after the method was first used it became evident that certain factors of cell density, composition of media, etc., had to be carefully controlled to preserve an acceptable reliability of the method. A factor of particular importance was the suppression of growth of back-mutant prototrophic cells by the large number of auxotrophic cells present, a phenomenon which later became known as the "Grigg Effect." This review describes the origins of the back-mutation method and of the confounding competitive suppression phenomenon, the cause of competitive suppression, methods of diagnosing whether it is likely to bias the interpretation of a particular back-mutation experiment, and an experimental design which removes it entirely as a possible source of error. A number of other phenomena, such as phenotypic lag and coincident mutation associated with back-mutation, are also discussed as possible sources of error.